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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recowended 
Guidelines  for  Safety  Inspection  of  Daas ,  for  Phase  I  Investigations 
Copies  of  these  guidelines  say  be  obtained  fro«  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  invest i- 
gat  ion  is  to  identity  expeditiously  those  daas  which  may  pose  hazards  to 
human  life  or  property  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vest  igation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation,  however,  the  investigation  is 
intended  to  identity  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realised  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  it  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
ar  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydro'*og»c 
a no  hydraulic  analyses  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  ^Probable  Maximum 
F ' ood"  for  the  region  {  flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  apillway 
w.l»  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
p  f-ng  a  highly  inadequate  condition.  The  design  flood  provides  a 
measuie  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
v  considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  1  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Daa: 

State : 

Location: 

USCS  Quad  Sheet : 
Stream: 

Date  of  Inspection: 


Cold  Sulphur  Springs 
Virginia 

Rockbridge  County 
Millboro,  Virginia 
Cold  Sulphur  Springs  branch 
27  May  19*1 


Cold  Sulphur  Springs  Dan  is  an  earthfill  structure  approximately 
250  feet  long  and  26.1  feet  high.  The  dam  is  owned  and  maintained  by 
Mr.  John  C.  Goodbar,  Mr.  Willis  F.  Edwards,  and  Mr.  Harold  F.  Edvard. 
The  dam  is  classified  as  a  small  site  dam  with  a  significant  hazard 
classification.  The  principal  spillway  is  a  concrete  open  channel 
located  at  the  right  abutment.  The  emergency  spillway  is  a  low  area 
left  of  the  dam  used  as  an  access  road.  The  reservoir  is  used  for 
recreation. 


Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  100-Year  Flood.  .The  spillway  is  capable  of  passing  13 
percent  of  the  PMF  without  overtopping  the  crest  of  the  dam.  The  SDF 
will  overtop  the  dam  by  0.92  feet,  reach  an  average  critical  velocity 
of  4.5  feet  per  second,  and  pass  over  the  crest  of  the  dam  for  1.5 
hours.  Overtopping  velocities  are  not  considered  detrimental  to  the 
dam.  The  spillway  is  adjudged  as  inadequate,  but  not  seriously 
inadequate • 

The  visual  inspection  revealed  a  seep  on  the  downstream  slope  with 
evidence  of  piping.  Also  a  shallow  12-foot  vide  depression  was  noted 
40  feet  right  of  the  seep.  It  is  recommended  that  a  geotechnical 
engineering  firm  be  retained  within  six  months  to  evaluate  the 
possible  piping  and  the  cause  for  the  12-foot  vide  depression.  It  is 
also  recommended  that  within  12  months  a  regular  maintenance  program 
be  initiated  to  maintain  the  integrity  of  the  strueture4and  correct 
those  deficiencies  listed  in  Section  7,2. 


Submitted  By: 

Original  signed  by: 

Carl  S.  Anderson,  Jr. 

CARL  S.  ANDERSON,  JR.,  P.E. 
Acting  Chief,  Design  Branch 


Recommended  By 

Original  signed  by 

JAMES  A.  WALSH 
I’V  JACK  C.  STARR,  P.  £. 

Chief,  Engineering  Division 


Approved : 

Original  signed  by: 

Ronald  E.  Hudson 

RONALD  E  .  HUDSON 

Colonel  Corps  of  Engineers 

Commander  and  District  Engineer 

Da  ce : _ SEP  \  5  1981 
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COLD 


RESERVOIR 

OVERALL  VIEWS 
SULPHUR  SPRINGS  DAM 

27  MAY  1981 


SECTION  1 


PROJECT  INFORMATION 


1*1  General : 


1.1.1  Authority:  Public  Lav  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Cold  Sulphur  Springs  Dam  is  an 
earthfill  structure  approximately  250  feet  long  and  26.1  feet  high. 

The  crest  of  the  dam  is  14  feet  wide  at  elevation  1449.0.  The 
upstream  slope  is  approximately  2  horizontal  to  1  vertical  (2H:1V)  and 
the  downstream  slope  is  2.5H:1V. 

Originally  a  small  concrete  dam  was  built  on  this  site.  This  dam  now 
serves  as  the  core  for  the  earthfill  structure.  According  to  Mr. 
Goodbar,  the  dam  is  keyed  into  the  underlying  shell  rock.  It  is 
unknown  whether  or  not  there  is  a  drainage  system.  There  are  no 
foundation  drain  outlets.  There  is  no  slope  protection. 

The  principal  spillway  is  a  concrete  open  channel  located  at  the 
right  abutment.  The  spillway  is  20  feet  vide  and  the  crest  elevation 
is  1443.0.  A  concrete  chute  with  wing  walls  directs  the  flow  to  a 
stilling  basin  below  the  toe  of  the  dam. 

The  emergency  spillway  is  an  open  area  left  of  the  dam  used  as  an 
access  road.  The  crest  width  is  50  feet  and  is  at  elevation  1448.0. 

A  20-inch  gas  line  pipe  passes  through  the  dam  at  low  level 
enabling  the  reservoir  to  be  drawn  down.  A  6-inch  gate  valve  is 
located  at  the  downstream  end  of  the  pipe  at  elevation  1424.0. 

1.2.2  Loc  at  ion :  Cold  Sulphur  Springs  Dam  is  located  about  0.5  miles 
vest  of  the  intersection  of  State  Routes  780  and  39  in  Rockbridge 
County  on  the  Cold  Sulphur  Springs  Branch  of  the  Calfpasture  River. 

1.2.3  Size  Classification:  The  dam  is  classified  as  small  size  as 
defined  in  Reference  1  of  Appendix  IV. 
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1.2.4  Hazard  Classification;  The  dam  is  located  upstream  of  two 
homes  and  a  lumber  mill.  Should  a  dam  failure  occur,  lives  could  be 
lost  and  property  damage  incurred.  Therefore,  the  dam  is  given  a 
significant  hazard  classification,  as  defined  in  Reference  1,  Appendix 
IV.  The  hazard  classif ication  used  to  categorize  a  dam  is  a  function 
of  location  only  and  has  nothing  to  do  with  its  stability  or 
probability  of  failure. 

1*2.5  Owne  rsh ip :  The  dam  is  owned  by  Mr.  John  C.  Goodbar,  Mr.  Willis 
F.  Edwards  and  Mr.  Harold  F.  Edwards. 

1.2.6  Purpose :  Recreation 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  with  the 
guidance  of  the  county  agent  from  the  extension  service  of  Virginia 
Polytechnic  Institute  and  constructed  by  Mr.  John  C.  Goodbar  and  Mr. 

W.  Edwards.  The  dam  was  completed  in  I960.  There  is  no  information 
on  the  concrete  dam. 

1.2.8  Normal  Operational  Procedures:  Operation  of  the  dam  is 
automatic  with  water  flowing  through  the  principal  spillway  when  the 
reservoir  rises  above  elevation  1443.0.  Flows  through  the  emergency 
spillway  occur  when  the  reservoir  rises  above  elevation  1448.0. 

1.3  Pertinent  Data: 

1*3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  1.94  square 
miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  flood  observed  was  during 
Tropical  Storm  Camille  in  1969.  Flow  was  estimated  to  be  3  to  4  feet 
in  the  principal  spillway. 

Pool  level  at  crest  of  dam 


Principal  Spillway  . 882cfs 

Erne rgency  Sp i  1  Iway . . . . 1357cfs 


1.3.3  Pam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoi r 


Elevation 

Cap 

ac  i  ty 

feet 

Area 

Acre 

Watershed , 

Length 

Item 

nsl 

_.Acres  . 

feet 

Inches 

feet  _ 

Crest  of  Dam 

1449.0 

11.5 

145 

1.4 

2000 

Emergency  Spillway  Crest 

1448.0 

10.0 

130 

1.3 

1900 

Principal  Spillway  Crest 
Streambed  at  Down¬ 

1443.0 

6.4 

64 

0.6 

1130 

stream  toe  of  dam 

1422.9* 

- 

- 

- 

- 

SECTION  2 


ENGINEERING  DATA 

2.1  Design:  The  earthfill  dam  was  designed  with  guidance  from  the 
county  extension  agent  of  Virginia  Polytechnic  Institute.  However, 
there  is  no  available  design  information.  There  is  no  information  on 
the  old  concrete  dam.  However,  it  is  described  as  a  concrete 
structure  across  the  stream  with  a  rectangular  notch  for  a  principal 
spillway. 

2.2  Construction:  The  dam  was  constructed  by  Mr.  John  C.  Good  bar  and 
Mr.  W.  Edvards,  two  of  the  present  owners.  The  dam  was  completed  in 
1960.  According  to  Mr.  Goodbar,  the  20-inch  gas  pipe,  serving  as  a 
low  level  drain,  was  placed  in  the  rectangular  spillway  of  the 
concrete  dam.  The  downstream  end  of  the  spillway  was  plugged  with  a 
bulkhead  (headvall)  and  the  dam  covered  with  fill.  The  embankment  was 
constructed  with  a  #,clay  type"  soil  borrowed  from  the  reservoir.  A 
decomposed  shale  was  placed  on  the  embankment  for  protection.  No 
foundation  drains  were  constructed.  The  foundation  of  the  concrete 
dam  and  principal  spillway  are  keyed  into  the  shale  bedrock.  There  is 
no  construction  information  on  the  old  concrete  dam. 

2.2  Evaluation:  There  is  insufficient  information  to  evaluate  the 
foundation  condition  and  the  embankment  stability. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Finding,* : 

3.1.1.  Gene  ral  :  The  results  of  the  27  Hay  1981  inspection  are 
recorded  in  Appendix  111.  At  the  time  of  the  inspection,  the  weather 
was  overcast  and  the  temperature  was  about  70*F.  The  pool  elevation 
was  approx imately  1443  feet  msl  or  about  normal  pool.  The  tailwater 
elevation  was  at  1422.9  feet  msl.  There  are  no  known  past  inspection 
reports  available. 

3.1.2  Dam :  The  general  soil  condition  was  dry.  There  are  no  signs 
of  surface  cracks,  unusual  movement,  or  misalignment.  There  is 
surface  erosion  on  the  upstream  slope  probably  due  to  pedestrian 
traffic  and  aggravated  by  surface  runoff.  Also,  on  the  downstream 
slope,  there  is  a  depression,  approx imately  2  feet  in  depth  caused  by 
a  seep  flowing  at  a  minimum  rate  of  1.1  gpa.  A  probing  in  the  seep 
indicated  a  very  soft  material  to  a  depth  of  2  feet.  The  seep  is 
located  approximately  4  feet  in  elevation  directly  above  the  20-inch 
gas  pipe  serving  as  a  low*  level  drain.  The  seep  is  possibly  caused  by 
leakage  along  the  pipe  where  the  bulkhead  plugs  the  rectangular 
spillway  of  the  concrete  dam.  According  to  Mr.  Coodbar,  the  seepage 
started  shortly  after  the  construction  of  the  earth  embankment  and  has 
mot  increased.  There  is  an  additional  depression,  about  40  feet  to 
the  right  of  the  seep.  It  is  about  12  feet  in  dismeter  and  1.5  feet 
in  depth. 

Ther*  is  an  animal  burrow  approximately  30  feet  left  of  the  principal 
spillway  and  halfway  down  the  dovnstrema  slope.  It  is  about  6  inches 
in  diameter  and  greater  than  6  feet  in  depth. 

There  are  trees  and  shrubs  covering  both  the  upstream  and  downstream 
slopes.  The  trees  are  as  large  as  12  inches  in  diameter. 

3.1.3  Principal  %p i 1 lway :  The  control  section  ia  a  20-foot  wide 
concrete  weir  which  maintains  normal  pool.  The  concrete  has  some 
cracking  and  spalling.  The  approach  channel  ia  the  reservoir.  The 
discharge  channel  is  a  20-foot  wide  concrete  chute  directing  flow  to 
the  tailwater  beyond  Che  downstream  toe  of  the  dam.  The  end  of  the 
concrete  chute  is  undermined  about  4  feet  on  the  right  side.  This  was 
probably  due  to  an  eroded  channel  down  the  right  side  of  the  principal 
apil lway. 
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3.1.4  Privdovn  Outlet  Works;  The  intake  structure  is  submerged  and 
not  observable.  The  drawdown  gate  valve  is  located  at  the  downstream 
toe  at  about  station  1*00  as  shown  on  Plate  3.  The  20-inch  gas  line 
pipe  appears  to  be  in  satisfactory  condition. 

3.1.5  En  •  rgoncy  Sp  i  \  1  way :  The  control  section  is  in  natural  ground 
to  the  left  of  the  dan..  A  gravel  access  road  passes  through  the 
spillway.  The  approach  channel  is  a  gravel  road  descending  in 
elevation  and  connecting  to  the  immediate  reservoir  slope.  The 
discharge  channel  is  a  gravel  road  descending  in  elevation  which 
allows  flows  to  pass  to  the  downstream  toe  area. 

3.1.6  Instrumentation :  There  is  no  instrumentation  on  the  dam. 

3.1.7  Reservoir  Area:  The  reservoir  slopes  are  moderately  steep  and 
heavily  wooded.  Ihere  are  no  signs  of  reservoir  slope  failures  or 
shoreline  erosion.  No  debris  was  observed  in  the  reservoir.  There  is 
no  available  information  pertaining  to  sedimentation. 

3.1.8  Downstream  Channel :  The  downstream  channel  is  narrow  with 

moderately  steep  and  heavily  wooded  slopes.  There  are  some  large  rocks 
and  trees  in  the  channel  directly  below  the  dam.  Two  homes  are 
located  about  0.5  miles  downstream  of  the  dam.  A  lumber  mill  is 
located  approximately  one  mile  downstream. 

3.2  Evaluation:  Overall,  the  dam  appears  to  be  in  good  condition. 
However,  the  seep  on  the  downstream  slope,  and  the  depression  caused 
by  this  seep  are  sign  of  possible  piping.  This  problem  and  the 
12-foot  wide  depression  40  feet  right  of  the  seep  are  further 
evaluated  in  Section  6.  In  addition,  the  inspection  revealed  certain 
preventative  maintenance  items  which  should  be  scheduled  as  part  of  an 
annual  maintenance  program.  These  are: 

a.  The  trees  and  ahrubs  on  both  slopes  should  be  cut  off  at  the 
ground  surface.  Any  trees  with  a  diameter  greater  than  3  inches 
should  have  their  root  systems  removed  and  subsequent  holes  backfilled 
with  compacted  material  and  seeded. 

b.  A  continuous  program  to  control  vegetative  growth  in  the 
emergency  spillway  channel  and  on  the  embankment  should  be  instituded 
as  part  of  a  regular  maintenance  program. 

c.  The  animal  burrow  should  be  backfilled  with  compacted  fill  and 
seeded. 
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ntr nincf  There  u  no  regular  Maintenance  program  for  Cold 
Sulphur  Spring*  Dm. 

4.3  W^p  i  n*  Sy item  At  present  tilt,  there  is  no  naming  system  or 

e  vac  uatTotTpranfor  Cold  Sulphur  Springs. 

4.4  t v a  1 u a t ion  The  dan  doe*  not  require  an  elaborate  operational 
and  Maintenance  prog ran-  However,  a  regular  Maintenance  prograM, 
complete  with  doc  open  t  at  i  on ,  should  he  developed.  It  it  recommended 
that  a  formal  emergency  procedure  he  prepared  and  furnished  to  all 
operating  personnel.  This  should  include 

a.  Hop  to  operate  the  da  during  an  emergency. 

h.  Who  to  notify,  including  public  officials,  in  case  evacuation 

tram  the  downstream  area  is  necessary. 
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SECTION  5 

DYDSAULIC /DYDhOLOClC  DATA 


5.1  SUIAS  «v«i!ilU . 

5.7  Hydrolojic  lnionm  11^  Kov  we  re  avii  lible. 

5.1  f  lood  l*?t  t  lence  Tht  ainaiM  flood  otetrvad  vi»  during  Tropical 
Storm  Caoille  in  ISAS,  when  flow  1  to  4  foot  in  depth  pasted  through 
the  principal  spillway, 

5. A  flood  Potent ial  The  100-year  flood,  1/7  PMF,  and  PMF  were 
developed  and  routed  through  the  reservoir  by  use  of  the  HEC- 101 
computer  prog  ran  (Deference  7,  Appendia  IV)  and  appropriate  unit 
hydrograph,  preci p i tat  ion  and  storage  -  outflow  data.  Clark's 
Tc  and  K  coefficients  for  the  local  drainage  area  were  estimated  from 
hatin  characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  form  the  U.  S.  Weather  Eureau  Publications 
(Deferences  )  and  A,  Appendia  IV). 

5. 5  Deservoi  r  at  ions  :  Pertinent  dam  and  reservoir  data  are 

shown  in  Table  l .  1  • 

Water  passes  automat ic al ly  over  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  elevations  1443.0  and  144S.0, 
respectively. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  Geological  Survey  Quadrangle  Map.  Survey  data  taken  during  the 
inspection  wes  correlated  to  the  Millboro,  Virginia  Quadrangle  Map  to 
help  develop  area  storage  data.  Dating  curves  for  the  principal 
apillway,  emergency  spillway,  non-overflow*  section  and  drawdown 
facilities  were  developed  by  hand.  In  routing  hydrographs  through  the 
reservoir,  it  was  assumed  that  the  initial  pool  level  was  at  the 
principal  spillway  crest  (elevation  1443.0)* 

5.5  Overtopping  Potential :  The  probable  rise  in  the  reservoir  and 

other  pertinent  information  on  reservoir  performance  ia  shown  in  the 
following  table: 
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TABLE  5.1  RESERVOIR  PERFORMANCE 


It  «0 

Nonul 

flow 

100  l/ 

year 

1/2  PMF 

PMF  2/ 

Peak  flow,  c.f.s. 

Inf low 

2432 

6772 

1  3545 

Outf low 

2432 

6272 

13545 

Maximum  elevation 

ft  •  msl 

1443.0 

1449.92 

1452.05 

1454. 34 

Mon-overflow  section 
elevation  1449.0 

Depth  of  flows,  ft 

0.92 

3.05 

5.34 

Duration,  hrs. 

1.50 

4.75 

8.00 

Velocity,  fps.  3/ 

4.50 

8.10 

10.85 

Tailwater  elevation 

1422.9. 

— 

1/  The  100-Year  Flood  has  one  chance  in  100  of  occurring  in  any  given  year. 

2/  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions  that 
are  reasonably  possible  in  the  region. 
i/  Critical  Velocity 

5.7  Reservoir  Emptying  Potential:  A  20-inch  gas  pipe  irith  a  6-inch  valve  at 
the  downstream  toe  of  the  dam  (elevation  1423)  is  available  to  dewater  the 
reservoir.  The  low  level  outlet  will  permit  a  withdrawal  of  about  4  cfs  with 
the  reservoir  at  the  crest  of  the  principal  spillway  (elevation  1443.0)  and 
essentially  dewater  the  reservoir  in  approximately  19  days.  This  is  equivalent 
to  an  approximate  drawdown  rate  of  1  foot  per  day  based  on  the  hydraulic  height 
measured  from  normal  pool  divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluat ion :  Based  on  the  sise  (small)  and  hasard  classification 

(significant),  the  recommended  Spillway  Design  Flood  is  the  100-year  flood  to 
the  1/2  PMF.  Because  of  the  risk  involved,  the  100-year  flood  has  been 
selected  as  the  SDF.  During  the  SDF,  the  crest  of  the  dam  will  be  overtopped 
by  0.92  feet  for  a  maximum  1.5  hours  and  reach  an  average  critical  velocity  of 
4.5  feet  per  second. 

Conclusions  pertain  to  present  day  conditions  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  4 


DAM  STASILITY 


4.1  Foundation  and  Abutment  :  There  it  no  detailed  information  available  on 
the  foundation  condition*.  The  dam  is  located  within  the  Valley  and  Nidge 
phyaiographic  province  of  Virginia  which  is  underlain  by  the  irallier 
Formation  of  the  middle  devonian  system.  The  Srallier  Formation  is  composed 
of  thin,  regularly  bedded,  fissle  to  subfissle,  micaceous,  light  gray  to 
brown  to  olive  drab  shales,  siltstones,  and  very  fined  grained  sandstones. 
The  sandstones  are  commonly  well  jointed  and  some  isolated  fissle  black 
shale  has  beam  found.  Deformation  was  intense  in  the  area  and  small 
overturned  folds  and  low  angle  thrust  faults  are  widespread.  According  to 
Nr.  Good  he  r ,  the  old  concrete  dam  is  keyed  into  firm  shale  bedrock.  There 
is  no  drainage  system.  The  foundation  is  considered  stable  and  impervious. 

4.2  embankment : 

4.7.1  Mate r is  1  ;  There  is  no  detailed  information  available  on  the  nature  of 
the  embankment  materials.  The  only  known  information  is  that  the  borrow 
area  was  located  in  the  reservoir  area,  and  the  soil  was  a  "clay  type" 
material.  A  decomposed  shale  was  placed  on  the  embankment  for  protection. 
The  area  soils  are  generally  alluvial  low  plastic  silts  (ML)  and  silty 
clays  (CL).  The  nature  of  the  embankment  materials  is  considered  to  be 
homogeneous. 

4.2.2  Stability :  There  are  no  available  stability  calculations.  The  dam 
is  24.1  feet  high  and  14  feet  wide.  A  gravel  access  road  traverses  the 
crest  of  the  dam.  The  upstream  slope  is  2H:1V,  and  the  downstream  slope  is 
2. Sift :1V.  The  dam  is  subjected  to  sudden  drawdown  because  the  approximate 
reservoir  drawdown  rate  of  1.0  foot  per  day  exceeds  the  critical  rate  of  0.3 
feet  per  day  for  earth  dams.  The  existing  pool  is  approximately  maximum 
control  storage  pool  which  is  the  crest  of  the  principal  spillway. 

According  to  the  guidelines  presented  in  Desixn  of  Imall  Pernio  0.1. 

Pt». rtt^ot  o t  Th«  ItiUfUf.  inrmi  for  will  homogeneous 

dams,  with  a  stable  foundation,  subjected  to  a  drawdown  and  composed  of  low 
plastic  fines  (H,  CL),  the  recommended  upstream  slope  is  3H:1V  and  the 
downstrems  slope  in  2.SN:1V.  The  recommended  width  is  IS  feet. 

4.2.3  Seismic  Stability;  The  dam  is  located  in  Seismic  Zone  2.  Therefore, 
according  to  the  Necommended  Guidelines  for  Safety  Inspection  of  Dam,  the 
dam  is  considered  to  have  no  hasard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  and  conventional  safety  margin  exist. 

4.3  Evaluat ion :  There  is  insufficient  information  to  adequately  evaluate 
the  stability  of  the  dam.  The  visual  inspection  revealed  no  apparent 


instability  of  th«  upstrta  slops,  but  rtvuied  potential  problems  on  the 
downstream  slops.  Thsrs  is  a  sssp  with  potential  piping  located  above  the 
low  level  outlet  pipe.  Also,  there  is  a  shallow  12-foot  vide  depression 
40  feet  right  of  the  seep.  Eased  on  Bureau  of  Reclamation  guidelines,  the 
da  has  an  adequate  downs treai  slope,  but  an  inadequate  upstream  slope  and 
crest  width. 

The  major  stability  concern  is  when  the  upstream  slope  is  subjected  to  a 
sudden  drawdown.  However,  the  embankment  has  a  concrete  core  to  prevent  a 
total  breach  of  the  embankment  and  the  width  is  not  seriously  inadequate. 
Also,  the  visual  inspection  revealed  no  apparent  instability  of  the  upstream 
slope.  Therefore,  the  embankment  is  considered  stable  and  no  stability 
check  is  required. 

The  seep  and  possible  piping  does  threaten  the  integrity  of  the  dam.  Also, 
the  12-foot  wide  depression  warrants  concern.  A  geotechanical  engineering 
firm  should  be  retained  within  six  months  to  evaluate  the  possible  piping 
from  the  seep  on  the  downstream  slope  and  also  the  12-foot  wide  depression. 

Overtopping  flows  are  not  considered  deterimental.  The  velocity  is  less 
than  6  fps,  the  effective  eroding  velocity  for  a  vegetated  earth  embankment. 
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SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 

7*1  Dare  Assessment:  There  is  insufficient  engineering  data  to  evaluate  the 
foundation  condition  and  the  embankment  stability*  The  visual  inspection 
revealed  a  seep  with  possible  piping  on  the  downstream  slope,  and  depression 
40  feet  right  of  the  seep*  There  is  no  emergency  operation  and  warning  plan 
or  a  regular  maintenance  problem*  However,  the  dam  is  in  good  condition  and 
a  stability  check  is  not  required* 

Corps  guidelines  indicate  the  appropriate  spillway  design  flood  is  the 
100*year  flood*  The  spillway  will  pass  13  percent  of  the  PMF  without 
overtopping  the  dam*  The  SDF  will  overtop  the  dam  by  0*92  feet  for  a 
maximum  1*5  hours  and  reach  an  average  critical  velocity  of  4*5  fps*  The 
overtopping  velocities  are  not  considered  detrimental  to  the  embankment* 

The  spillways  are  adjudged  as  inadequate  but  not  seriously  inadequate* 

7*2  Recommend  Remedial  Measures:  It  is  recommended  that  a  geotechnical 
engineering  firm  be  retained  within  six  months  to  evaluate  the  possibility 
of  piping  at  the  seep  on  the  downstream  slope  and  the  cause  for  the  12-foot 
wide  depression*  Also,  an  annual  maintenance  program  should  be  initiated 
within  12  months  to  maintain  the  integrity  of  the  structure*  The  inspection 
revealed  the  following  maintenance  items  that  should  be  scheduled  by  the 
owner  during  the  regular  maintenance  program: 

a*  The  trees  and  ahrubs  on  both  slopes  should  be  cut  off  at  the  ground 
surface*  Any  trees  with  diameter  greater  than  3-inches  should  have  their 
root  systems  removed  and  subsequent  holes  backfilled  with  compacted  material 
and  seeded* 

b*  Dress  the  eroded  areas  on  the  upstream  slope  with  compacted  fill  and 
seed* 


c.  A  continuous  program  to  control  vegetative  growth  on  the  embankment 
should  be  instituted  as  part  of  a  regualr  maintenance  program* 

d*  The  animal  burrow,  30  feet  left  of  the  principal  spillway  and 
halfway  down  the  downstream  slope,  should  be  backfilled  with  compacted  fill 
and  seeded* 

e*  A  ataffgage  should  be  installed  in  the  reservoir  to  extend  above  the 
top  of  the  dam* 


7-1 


-id 


CALFPASTl'RE 

RIVER 


C'm  fCA  \ 


^o'  A°sh 


COLD  SULPHUR  SPRINGS  DAM 


s<r ;  -• 

...  >  ^ 

~^'v.  v>' 


PtJ  %•  \  / 


' +*\  f  —ff'  & 

BM  ,39lH  /  v  C* 


5f'  *  5ob^'^%ai^gS  Ponds 

'  Tailings  \ 

^ond  ■  y*  ^ 


m  t+i3  ,  .  - — r* 

_  •’  *V£3  ts.- 


s\jy(/  /o 


^*=3r 

OUAOWWCLC  LOCATION  1^/) ^  ' Jp, 

!C  JT^^kTT^J  J  M1LLB0R0  QUADRANGLE  ^ 

<1  lT*'£$r\  f  rM'A  C?^  f , 

*  >  -•  -  ^  71  r/Mir  l  OArtnA  ■; 


L’V  yfy'  ^'' 


SCALE  1.24000 


7000  3000  4000  5000  6000  7000  FEET 


CONTOUR  INTERVAL  40  FEET 

NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 


r  »  /  /  ✓/////  -^  ✓  Kflfll 


00+0  VIS 


_L 


00+1  VIS 


00  +  2  VIS 


Jo- 

«°s 

111  — 

*  £  > 

£  cr  2 

_i  CD 


S  S 

Q  «  > 

a*  s 

^  " 

<  *  w 

2  QC 


O  O  111 
p  “  o 

5  "  2 

ui  2  QC 
j  d  3 
U  h  w 


I 

/ 


NORFOLK  0ISTRICT  CORPS 
OF  ENGINEER 

PLATE  2 


PHOTO  #2  UPSTREAM  FACE 


L 


OF  SPILLWAY 


PHOTO  #5  6  -  INCH  GATE  VALVE  ON 

20 -INCH  RESERVOIR 
DRAIN  PIPE 


PHOTO  #6  INTERCEPTED  FLOW 

FROM  SEEP  /  BOIL  ON 
DOWNSTREAM  FACE  OF  DAM 


A 


APPENDIX  III 
FIELD  OBSERVATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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RIPRAP  FAILURES  There  is  no  riprap.  None 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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VISUAL  EXAMINATION  OF  OBSERVATION  REMARKS  AND  RECOMMENDATIONS 
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